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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the processing 
efficiency of a semiconductor integrated circuit arranged 
with an arranged programmable device. 
SOLUTION: This semiconductor integrated circuit 10 is 
capable of receiving and transmitting a signal with a 
configuration memory 1 1 . At its inside, the 
semiconductor integrated circuit 10 is provided with an 
instruction memory 1 1 , an instruction storing part 1 2 for 
storing a reservation instruction as an F instruction and 
storing the same processing contents as the F 
instruction as an alternate instruction to be performed in 
a CPU 18, a prefetch part 14, a history storing part 15, a 
discriminating part 16 for discriminating the kind of an 
instruction, a rewriting control part 17 for rewriting the 
instruction, the CPU 1 8, an FPGA 1 9, a constitution data 
memory 20, an incorporated memory 21 and a 
constitution data tag 22. When constitution data of the F 
instruction do not exist within the FPGA 19, the same 
processing as the FPGA 19 is performed by the CPU 18 
by using the alternate instruction. 
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i(2) 002-175183 (P2002-1 7S8 



imexn cput. 

jjE^ttA^^Jiyifcs 3 ®8&«j£-f- * £ JLien awn 
[ m$* 2 ] n$ig i f e®co^s»s«[sis§tcfc v * 

T, 

±ssm i <o*««#.atf5it»* «ttr . ±ie^^^'±ie^ 

#)&^X'3bht % Wi, IStf-ifofii-qinVmZtf 3 ESS 
JJE* 1 <^«*Sfe 2^Jg»a<0J|aiBt*S** 

mmmmmm^m^x±M^%^^9m^ot^t- 

[ It** 3 ] IB** 2 BttO^ttftflHsIBftCfc V > 
*±ISC P UTif 3 i 3 fcf§jirr6*««J 0 

[SftR*4] if^«3iesjio*#»*sias§tfov^ 
5 1 if 3ie»<7)¥*«&K mmcis t * 

T. 

x^zzbzftwtb-th*mmm®s%. 
imtjue] ff^sieao^f^atsKtiov^ 



[|f^S7] fW*JSl~6«o 3 *>vv-m^ lotcffi* 

JJEflWEx - . JJHMWfr* * »tfc 
t#C SM^^<7)«!aS:fir3lHlB3!> J ±ia^8«IISt 

«*«EI»«*t - * at* <SSg&* L X V £ b 

[|f£JB8] ^Bl-7c03*>V>-fit* 1 lo(CiES! 

±iat*r-^»*a»*BB±. JbffiJWHEtt#«£# 

±MWm3fmS.b±MZ**: > J b fcs^at* 
zbzimbTfh *mmm®s& . 

T, 

o±ie^ * y tcs^ atr»s4 emsmn.* s ^.tcts^T 

[ff^ll] if*Jll~7<0 3^^-m* 1 lotc|E 

ws»=»*atjc: t z&WLb^h^w&ffim. 
iwmm i 2 ] 1-703 *>^t*i*> 1 ^icte 
mcr&mwmmmz ^x. 
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tcuff £ft&m2 <7>=^m^<r>m^.i^m^z:t iz 

B8LT . Sfi£»tT^*» 1 co^ft^oac^HftSii 

MKQIR. 

[BfcR3ll 3] BSflll — 7^-3 *>v^-m^i-p tela 

BJftftx-^^SS^fcK^&BffllJ: 9fcftv*4:£fc: 
m 9 ±E»88a»K{l^»# atr £ k * #ta£ & ■ 

mm®®* 

IWmmi 4] IB^Sl — 7<33%vv«i3&*iofc:K 

±B2o^l5rtM^t5e»t*^HHi:tlE»r 
6JUEE1l¥Hfr 3 « 

RgLT . 3»flE»tT V*** 1 <OW^^fcj«?Sft 

<> « v ^ # ten o ±smmimvizm s atrc t «• 
[■raw 1 5 ] nr$3g i - 1 1 03 t^vfft* i 

itmmi 6] nasi i—i iohiwioc 

v\ 

«Kpfe»aw-4 <r t *^fc*4^raM*EiB. 



[000 1] 

[JIWO«-*-*aiW»p] *»9§tt. CPUtrn/5 
[000 2] 

t£*J:9. PLD (Programmable Logic 
Device) fc L < tiF P G A (Field Programmable Gate 
Array) b Df tfft ^/Uy-V \M < ft] ft 

"0*4 (&T\ *BH«B»T'iiFPGAfcfe«i"r4) . F 

fc!3B*iPMfcHlJftU Zem^Wftth z b tfT't* 

[0003] 56^. :^FPGAi:CPU^ 

rv^4. i<7)J:3**St«llSligBt:4JV^Ttt. fif*tf> 
cpu^ro^A60^sg(cjni.r. fpgat«$ 
ixte^eoHB«J«*qaE?r«i:*ofcfca6, yXfA 
^WizX *)&mzttfe^h z b 4 i k t:£ri>. 
[0004] f*(7)C PUhF PGA^t L/i¥»tt 
mffiHIK^MhLT. M£tf^iffl¥05-242050 
HfK^ft4 J:5&kO#£>9. CPUhFPGAk^li 

«H^&awo-a*FPGAa(c«*sfL4iii 

B£J:oTS5:^;&*»&ftT^4. 
[0005] 

L J: o t-t&mmi L*»L*#*>. ±Efi! 
#coc PU FPGA$:iKU^MS(l!»lcfc^ 
Til, F P G Atffllt F P G At: 

(undefined QEeratiopJ b LXWi.iotl%!mrfXh v7° 

-t&b^omm&h^tz. 

[0006] ttc. ±ie»^CPUhFPGA^M 
L fc^tfcl&amBl- ^ V (i F P G A (Z^fiJc $ ft ^> 0 
»«rffl«Lfc»*t:tt, BB«!«3&«^>f^$-y^(cSae 
i k h b V ^ -5 F P G A LT ^ ^ 

■f. ^w^tciaaiaBte^fcsarrsi*, 

[000 7] ifc. FPGAfclirtSftSllIB*^^ 

^ vriz^-thXoizLtzVksizh, mmmf&gmco 

*&*&^«FPGA<0lHlB«fiE^IlIB«l«tfi5E"r4 

[00 08] ttio-h. t¥*OCPUhFPGA^?Ft^ 
L^^^mSHUBCcfcV^Tfs:. F PGAtci^flHtt 
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[00 0 9]*^§W(i, FPGA^«fi£Six^Ill. 

cputF p g a zw& Lfc^fWMJtsBtaet-ra 

too 1 0] 

ii. CPUfc. ElBM^t^ai^STfc^rD^ 
«5fWWMh«3^«:TO!ir *« 1 «HJM*Rfc . ±E 

[00 11] cin^iO. rn/7*7^fAMxi:i: 

>W x L^^WMHHllR»a0M- h Z ^ 

[0012] JifBJfS 1 <OWJM#8<0Ji*fc»rt . JbiE 
tfMb*±E^ttA*"Cfc& £ * ±E^ *5*^<?>» 

flBrt"6»2WHS»«i:. JJE«il*>«SI#R*$J:tf 

ft -3 *«BrT & JB 3 <0fflS![*8 
[0 0 13] ±IB»2(!OW80#ao«BrM*S:WtT. 

»#«<0«a«: _tEC PUtffo J: 3 k:JBarr4*^«D 

[0014] iKTOWWNic p urnft^mt 

❖T* 0 > JJffF*WM*i: EI*0«UI£' C P U Tif "5 
a*^«**£«lfr*-*ft»**#B&#afc £ S Cfll 

r »*>*vc c p u it-r & j: ? l * v \ 

[0015] JJEfWWIiCP U-CSM? S/t*3rV^* 



[0016] JJBflTOtfrfHiC P Ut*fr3*i»6«* 
T*0. ±E<rtHB0»i*8B±. JbETO^frtfMHI 

U JJB^»^^)«Ht±ECPUrff*>ii:*«^«i 

[0017] ±E»i£T-^«a^#att. ±e^#> 

±fBffij»?nsi^a^#^L=5:^ii^(^ isMmom 
■fc±E^W#^S»^x-^ s»*ao«i6t&* 

[0018] ±E^*^fflfla»jKSE«-r«>«siB 
iB^atsfetflii. ±E<t«T-^»*a*¥a»±. 

[00 19] **U*Sfefc:«£. ilBttJ^x-^m^ 
"ii^att. ±ERKE«¥a*#B8LT, ±E^P*&* 

^0iwf-^, ttffl«seo*v^nwz. ±ib^k? 
sissia h ±ia^< * y t izw # a tt c t ^» ^ l ^ . 

[00 20] -X^U^SfefcflHi. iIES«f-^tl 

a^#a«. ±EBaiE**a«r*8aLT. ±iB^m 

«<5O0B»*'r-^*. ±IB1#K?^^S{c±IB^m 

Si^^iftixtf iiB^m^olllBW^-^ J: 
0 tffi*SJfcft*^<*S4-C±E J f»#^J: 0 ^^ffi^ 
SOffiv^m^$r±IB»»j?gS:^a*^fi?ScL. ±E 

[002 1] iJE^^*«ftH»tfck 
^M^^°^->'$:fB'ti^-i>^lE1f^a$r $ Steffi 

±iBffi^x-^s§a^a(i. ±immm^& 

^± OSv%^^^0BffijSr r -^Srffi3fe^^±IBffl 
b\,z%h. 
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«JK*#^^ri:t=IBii-r&flUaa«¥aS:S fete 

[0 0 23 3 ttz. ±E : M5**Sr2EIWtfck*^rtF- 
tt^^aS^-y*:. ±E2o*>^*WM*S:5*t4 

t^tWW)IBIM)l«'7*-^*. JdEP»IBIBPftMiIH« 

[0024] ±E^ftft^S: 2 E»*fc fc # O^ttfftfr 
OlfA^-yi:, ±E2o^*W^frS:»t&i*Bira 
H£ *E«*-4«ffiEtt¥a* S fctefll*. > ±K«ft-f 
-*»*a*¥Rtt. JbEBME«¥«MHHLT. ^ 

v^2^m^comss««T-^S:. ±eBHsmnb& ( 

[00 2 5] JJHft*^-#»*a**«fcL ±E«8» 

[0026] ±aBM8WW)«W^NV^fllKS*LTfe 

i 0 fc**ttntf±E^»*^«BK-f-^<0#*3i^ 
zrtrv k 7 iPJ^rniXi ±E^*W^tf>E»» 

fig^— * co<&g; n* y 7 J: 0 t> ffi £ ; n' > 9 oyfiifi& < 3r h 
iT±Kf»MtX 0 t>flMBJSK^«^^fttfrfrS:±E 

f£}j<7)[£Lh£[S& <I & . 

[0027] 

iftwommcoBB] (*i-^n»t»jn) 

4. *LT, **«BBH3»10^rt»*c«. 



1 2fc. FPGAT'filtSfftft* (JUT " F dp 
^r" ) fcHt^^CPUTit^d^OftSA^frSrE 
ttLT^4tt#A«Ett«l 3fc, tfir^^y 12&tf 
tt§*4*E«ffl 1 3 0» A*£]R 0 ^tsti^T 'J7x 
7«14L #^^>J 1 2^feA*S*l3tF*^-<7) 
BBBSrE»r6fc^BUHEll«l 5 b. JMfEttfflU 
5c0ft*£S*tT F P G A 1 9(Z»Jfi^*EI»t1KBW' 
^JWl WJ»1 6oai*S:»tTFPGAl 
9 izmA-t h HISS ft SI i !> ^^Sl SI £ $ijf§P35 1 
7fc, TU7x-yf«14*»4>*«S<l****CJBfcT 
SfnCPU18h, F PGA 1 9t> rtK> ; £U2 
lk,Mf^^/22tfefit^i. F PGA 1 
9rt*CttFPGAl 9(3ffi^-Ti)[lIB^)ffi^'r-^^E 

irr&3t^*8«T-^^^i;2o^**<iTv^. * 
^cpu 1 8rtt^f-^«si3V^rr*****fc c 

PU 1 8^HIKCJ: Ox-^JHifctf 3»5l**3&»fe 

[0028] H«L*v^ ^WMmm& 1 0 
fttCti. CPU 1 8^FPGA1 9£&[><7)mm®8& J $>T 

mmihtihtK zti^cowmiz^xte. wktmn 

[0029] -E«ffi£»tf)«l£- 

tfcfr** y 1 2 . fW*«Ettff 13. F P G A 
1 9. 3y7^aU-y 3 y^ 
1 iat/JB«HB*«Bl 5*^E«W*»MtKfc: 

[0030] #^^e V 1 2 di, C P U 1 8T"^T-r 

fe«><0ID3-K3&«ttS<tft. ftg^±Effi^ 1 3tz 
ti, ^- F^^ISib^igSgrCPU 1 8T^r3^g^ ft# 

[0 0 3 1 ] H4te. -^^^U 1 2tC^$fl|>y , a 
^^A^J^^-rSTj)^. tt^#£*)t>2Em<0 r AD 
D Dl, D2 j tt#*>tU*CtMftS<i**«-C* 
0. 2^#iOfc*«*cE«lSfLT^4rtS««*eoiS 

CCOMTW. Dl. D2, D3^^30^1/yX^' 
lffS^A^iDli:D2i:SrjDfl[LT*OjD» 
IS*!:D2(:ftAn^T\ 2triO^^ D20 

^r*4. 

[0 0 32]Mf-^^^2 2ll FPGA^y; 
[0 0 33] H5(i. A'y;^'8t U<> 9 0— 



* 
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9i) . m&T-fimfi4 < i d- 1-4 ) com^com 

U HHfcfcwt, iD = Obl±ffli>A~>x\^\*zt 

0 — 1 (CI Dl^F^Mf-^AotiJD. ^ 

1 4*£*»6<0 I D-CW3££;ft&tt«T-**«a 
"0^ 0 tit US. " I D = 4 ^fit^x — fifit> %> if* 
EHWft. hi?" t^dm^h^z 

[ 0 0 3 4 ] H6 ( a ) , ( b ) **l*h.ft»A«" 
IBttff 1 3, ♦♦-X^ij l 2tetartS*L£ru^A£> 
■3*>F#^c0flRIS:^i1lTfc^. SI 6 (b) 

lz. IDn-Ht*^U, dco^TfiEfflSix^3o 

[ 0 0 3 5 ] 136 ( b ) fc^-rWCtt. H6 ( a ) COF 

PU 1 8T\ H6 ( a) ^FA^fcigtMSSrffSrn 

[0036] tth-h. fC**MB«S 1 Ftfr 
^FPGA19 -atHM-f CC P U 1 8t«fl)i 

tts*ro**. 049. icrv^fw^frfctt. fp 

GAl 9fc±oT^^4l£»«4*#STfc. **>«UI 
Srff olHSS^F P G A 1 9 fc«|j£S*rC vvfirv^**-^ 
CPU 1 8 £ J: o T H £ & rt: #><0K**4* 

xhh. 

[0037] F**3KrU7xyf«l 4l:«t'37x7 

7x7f»14 iiftS**la«« 1 3 Kit LT FA 
♦coffch 0 fc * & tt»tfrfr£ 7 x v & X o T 9 
-f&. SKFt&^ID3-HS:tt»«^iE 
«ffll 3t33S&k. «S#*iBttfiBl 3«i. ID3-H 

PGAend £f$ftrT£k. tt«A^»Tfl"?-r LI 7 x 

7f3i4 § . ry7x7fsi4 te, 

^&7fl-f £^tf&k. WlrtM\X*'J 1 236»4>«* 
r7x7WJ:^:»tl) B 
[00 38]-m:, FPGAtiHlBtt^-^^4- 

thir&zt(-z£->x. z<o®fomfiL&mmzti& . 0 



^ >j xfo h n v 7 < * u- i» 3 * u we« 
^-r-^^FPGAtc^^fx^o '4fe. FPGArtt 

i4. s^«x-^#FPGArtfc«aESft.fcflijST- 

* wMB^*W«**8i4 0 . £ ixtc i O F PGA 
[00 3 9]-*jBt»!Bt45V^Ttt. F PGA 19*4. 

(attf-^^«a*) ut. iw^^jwtr. cp 

U^)»ffi:ttSUltLTff*difc3yc*6. CP 

u 1 8 1 f pga 1 9 tcomi^^izx ~>xtmznx 

[0040] HSIB««1 5tt. *F^^»K**^ 

t. #*?>?ti,z£ixffii&$tix^$>. /'J7x7f 

»14**F«4*fc|ftfirt-*i:. *OF«*«0ID3-H 
^HSIfiiSffll 5(cM^ BSiettffll 5imhtlfz 
I H^StJC-r^P^^OfiS: i±i^-r. 

[004 1 ] -7'j7x7fMl- 
7ij7x7f3l 4(i. <rt-^^»J 1 2^^^7x 
•yf-r^«fgk. fWMMHE«*I 3*»fefW»frt7 
xy^-r^«SEk. 7x7fU*fc4«#F*«»5 

3&*tfl«+4WSfc*irr*. 112(4. r'j7x7fa 

1 4^^giai€:^-f7o— htj)^, 

Xf 'V 7'STl 1 X\ A^t^^^y 1 2^4>7 
x>yf-LT. Xf 7rST12t, *«*<F*«-^53&> 
£ffirr&. *LT, F«*-«rV^i^Wi. Xf77* 
1 6-CCPU 1 8t:*^44«*ta*— f«*-c 
$>I>^^«4 N Xf77STl3t:IU\ fltefcr-* 
^^'2 2^rt^^#BStT. F^tfOI DSftcS^V^ 
TFPGA1 9^-tCO I D^F#^@ig^M$iXt 

I D^F#^0R*«fl|fi£SfLTV^*&fc:{i. x-r-y 
rSTUCJ^t, F^^^CPUl 8t,zm 
0. FPGA19t-f-t0IDd0FA*e0HlK3^fl|JftStL 
TV^V^»-&Wi. Xf77STl 5tC»SLT, ft# 
**SrftSA*ie«W 13H7x7fLT, CPU1 
8 tciS -& . ^T-f ^> 4 "CIA . 7'j7x7f 

»14ii. ^*'J 1 2^T««r<. ft**4C(i 
»13K«f#«7x7fLT<* < 

[004 2] C^OJ: ^ tc. Fft«-<Oj(raiS:fT 3 0B#F 
PGAi 9*c«Wi*iiTv^t^»«&fc:«. fti^^c 

pu i sizm^ztizj:^. Fft^iz j: zmmtmtm 



# * 

f(7) 002-175183 (P2002-1 7$8 



*IBftfe*i: Ltik**LTC PUsWfjh-T* J: iSrWB 

[0043] -«aiwatx»*8»i»9»»co«ffl- 

111 K F PGA 1 QWMf-^^^^O^ 
AflfcLT. HJ^fS'tigBl 5^4>^«fflflH8s AM 
1 l^w^^^SMIHB^ri:^**. - 

-5* Lts »ttiMW17CJ:>}. ««t 
[0 044] »^CPUtFPGA^»Uc^ 

[0 04 5] 03 feoni 6 i 

■$\ Xf77'ST2 1t\ 3KF^Afc«MW-*tf>lc 

4>Bfc*EB?\ ^ ^T7rST2 2t, F PGA 1 9 
<0££/\':x?ifcN N ^'F^A^A'y;iN fl tJLb 
fr&frimiL* N N ^N A (YES) Tftiltf. ST 
2 3TFPGA 1 9 4^£#^?<^j£x-^^y 
tcF#^Aco«fiS:T-^Sro— r-fym, ^^>h 

[0046]-^, Xf7 7'ST2 2^WJT\ -N N < 
N A (NO) <7)t*tC«i. FPGA1 9£«j£S;ft.fcF 
#^ d %T'ffifflfflK<7)(Sv * F^h C0S# £ 
tiltxnfm&ffi. *ZX\ Xf7rST24C^Tl 
FPGA1 9£«j£S*xT^£F#^3* 

[0047] % LT. Xf77ST2 5T\ Ft&^ACO 
ffiffl^SU A 3PF**Bafl£JSJIKUB J:0fc**V^ 
jMS^tflBrL. U A ^U B (NO) otSWt M£ 

[00481-S, U A >U B (YES) # tCfi % 
Xf7rST2 7T\ rtJfcX*»J 2 l£Fi*H*BC0fltJS 

^h. fits I^**y2 lfcF^B^flMc-r--* 

£K*r & - fc a*tr* & «w-*>fflBto<* & (yes) *i 

Xf7rST2 8T\ F^B^FPGA19 



oflfjfcr-^^'j 2 o*»4>rtK>^y 2 i £8H&s* 

fcf£„ Xf 77ST2 9T\ FPGA19<0»fiEf-^ 

rtyfbLX. Xf7 7ST2 2CI^ 0 ZCDtZ. £ 
S^N>^aN M ^F*^B^/f{tlii&^T\ Xf"y 
rST2 2C0WMS^YES (N H ^N A > 
*W*<«T*#*s NO (N N <N A ) COkStii. SiJtfO 
F«*#»^<0F^B£»jeSivC. XfvTST 
2 4 W&<n9mtf'ft*>tl%> . 

[0 04 9] ifc. Xf77ST2 7^Wit\ rtjg* 

*y 2 1 f^b^^x-^ £fdfirr& 

S^'tt^H^^ (NO) %£fclt± % Xf 77ST3 

o^^tlt. rt^^y 2 iK:ia*s*iT^6-F*fr 
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5SB^?-f £ t> o k & iS^Ote I D 3 OF 
UpU IDtWlOFMKID* 
WSOFtftfHaraf-}-*^ w\^<a¥%«i3 0 
0 (?D.y?iM?no La>3:Vv^\ ClOB$fiteID# 
^30^jSt~^^3^^ ^^^U— V^^E 'J^^> 
FPGA^D-f^ >^£SW-&B«a (fflitf 5 0 0 
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